Regulation of the levels of small heat-shock proteins during differentiation of C2C12 cells.
Levels of the small heat-shock proteins (sHSPs) HSP27 and alphaB-crystallin during differentiation of mouse C2C12 cells were determined using specific immunoassays. Increases of these proteins were about 3-fold and 10-fold, respectively. Under the same conditions, however, the level of HSP70 in C2C12 cells barely increased, indicating selective accumulation of HSP27 and alphaB-crystallin with differentiation. While expression of mRNA for alphaB-crystallin was also markedly increased and that for HSP27 was but to a lesser extent, mRNA for HSP70 could barely be detected during differentiation. Activation of the heat-shock factor was not observed, in contrast to the case with heat-stressed undifferentiated cells. Various inhibitors of protein kinases affected the differentiation and the associated increase of sHSPs. Rapamycin, an inhibitor of p70 S6 kinase, completely inhibited the differentiation and suppressed the accumulation of HSP27 and alphaB-crystallin. SB203580, an inhibitor of p38 MAP kinase, also inhibited differentiation, but the accumulation of alphaB-crystallin was rather enhanced. PD98059, an inhibitor of MAP kinase kinase, significantly increased expression of a differentiation marker for muscle cells, creatine kinase M isozyme, as well as accumulation of alphaB-crystallin. These results suggest that accumulation of sHSPs during differentiation of C2C12 cells is regulated in a complex manner.